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ABSTRACT

Two new genera and three new species of extinet buceinoid

gastropods are described and named from the Pacilic slope of
North America. The buceinid? Or nopsis? dysis new species is
from uppermost Maastrichtian (nppvrmnsl Cretaceons) strata
in the Dip Creek area, San Lais ()bispu County, west-central
Califorma. The fasciolarine lfasciolarid? Saxituberosa new genus
is comprised ol the lineage Saxituberosa fons new species, from
lower Paleocene (Danian) strata in Los Angeles Connty. south-
e California, and Saxituberosa titan (Waring, t917). lrom
middle Paleocene (Selandian) strata in Ventura and Los Ange-
les counties, sonthern California, and northern Baja California
Mexico. The (usinine fasciolarid? Perrilliata califia new genns
and new species is known from middle Paleocene (Se mu]).m
strata in Ventura County, sonthern California and northern
Baja California. Mexico. Ornopsis? dysis and Perrilliata califia
are similar in mmphnlmr\ and geologic age to Gnlf Coast Or-
nopsis (Ornopsis) glenni \V dd(' 1916, an(l Fasciolaria? plum-
meri Gardner, 1933, vespectively: whereas probable congeners
for Saxituberosa are nknown, and it appears to be endemic to
the northeastern Pacific.

INTRODUCTION

Four species. three of which are new, are deseribed in
this report. They are of similur aspect in having Insiform
shells with tabulate whorls ornamented ])\ l\nnh\ and
spiral ribs. Thev are recognized as being of three difter-
ent genera, f‘\() uf which are new,

Saul (19864 1 her exploratory work on shallow-
nmarine mollusks lmm the Lake Nacimiento area, San
| m\()ln\])n( ‘ounty, west-contral California, illustrated a
specimen of ()mu}m\“ 1. sp. from the upperinost Cre-
Lu cons part ol the 1] Piojo Fornation along the cast side

I Dip Crec k (Fienre 1), Saul (1956a), [nrthermore, re-
ported that Ornopsis? n. sp. is appare ntly the “Trachytri-
ton” titan Waring, 1917, that was included in the Dip
Creek macrolannal list provided by Talinferro (1944).
This present work was iitiated in order to provide a

better nnderstanding of the relationship between Ornop-
sis? . sp.and “T. titan. Saal's Ormopsis? . sp. is herein
assigned to Ornopsis? dysis new specics, and its genus
assignment cannot be made with certainty until more
speciniens are found. Ornopsis sensn stricto Wade, 1916,
lieretofore has been veported with certainty only from
Upper Cretaceouns (uppvr Campanian to upper Maas-
lriclltizm) strata ol the sontheastern United States (Sohl,
1964). “Trachytriton™ titan is herein found to occur in
middle Paleocene strata in southern Calitornia. Its char-
acteristics separate it from the eymatiid Trachytriton
Meek, 1S64, and “T.7 titan is assigned to Saxituberosa
new genus, which is alsa represented Iy Saxituberosa
Jfons new species, of early Paleocene age.

The fourth specics deseribed in this re port, Pervilliata
califia new genns and new species, is the largest of the
four. 1t occurs in middle Paleocene strata in northern
Baju California, Mexico.

The classification svstem used here follows that of
Bouchet et al. (2003). All of the new taxa are neogastro-
pods and are placed in superfamily Buccinoidea
Ralinesque, 1815, The familial classification for each of
the new taxa deseribed below is tentative, especially he-
cause no information is known abont their protoconchs
nor about the anterior portions of their shells. Another
factor to take into account is the observation made by
Bandel (1993: 8), who stated that modern groups of gas-
tropods “can 11\11(1]]\ casily be connected with their rela-
tives that lived (]HI]]I”’ Tertiary times, but when crossing
over into the Mesozoie comparisons become incre d\ll)"]\
ditfienlt due to convergence observed in regard to the
teleoconch as well as the protoconel.™ We agree with his
observation, and. furthermore, we believe that it is pos-
sible that the taxa deseribed helow llli“lll (‘\'(‘Hl’llil”)‘ he
placed in new suprageneric categories, This stndy, nev-
ertheless, adds substantic dly to our knowledge of Tacitic
slope of North America lutest Cretaccons to Paleocene
neogastropods, a vather poorly known gronp. Tnstitu-
tional abhreviations nsed in the test are: CAS, Califoria
.\(‘ll(l(‘lll)' ol Sciences, San Francisco; TGN NMexico
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Figurce 1. Location of formations bearing the new taxa.

Museo del Paleontologia del Instituto de Geologia:
LACMIP. Natural Historv Museum of lLos \nUolc
County. lm( rtebrate Pdl(()ntol()m Section; PU, Pmdnc
Universitv: UCLA, University of California, 1os Angeles
(collections now housed at’ LACMIP); LS|U. Le Jand
Stanford Junior University (()]]((tl()]l\ now hLoused at
CAS).

STRATIGRAPHY

The ages and depositional environments of all of the
formations bearing the new taxa discussed in this paper
can be found in the following papers: El Piojo Formation
Saul. 1956a: Seiders. 1956. 1959: Squires and Saul,
199371 lower San Frane isquito Formation (Squires,
1997 Jower Santa Susana Formation (Squires, 1997);
and Sepultura Formation (Squires, 1997).

PALEOBIOGEOGRAPHIC INPLICATIONS

A thorough but not exhaustive search of the literature
revealed that t Omopsis? dysis and Perilliata califia are
most similar to New World gastropods from the Gulf
Coast of the United States. whereas Saxituberosa is ap-

parently endemic to the study arca. Details of the mo
|)||<)l<)<r1( comp arisons are given under “Svstematic Pale-
ontology.”

The latest Cretaccons Ornopsis? dysis is similar to
()r)wpszs (Ornopsis) glenni Wade, 1916, the type species
ol this genus. Ornopsis is known with certainty (Solil,
1964) ()lll\ from upper Campanian and Maastrichtian
beds in Tennessee and Arkansas. Re ports of ()umpszs
from elsewhere in the world are highly: doubtinl (Sohl.
196-4). As mentioned by Wade ( 1926). there micht be an
occurrence of ();m;pszs from Maastrichtian strata in the
Netherlands. This occurrence is based on a gastropod
reported by Kamhowen (1597: §8-89, pl. 13, fig. 13) and
idenfied by Lim as Fusus (Hemifusus) muz(/zfmnm

Kaunhowen, 1897, 1t has the fine-spiral sculpture and
strong collabral structure like that of Oropsis glenni. as
well as the characteristic single fold above the siphonal
canal. Reports of Ormopsis from the Congo basin and
Angola, west-central Africa (Rennie, 1929: Darteville
and Brebion, 1956) are highly doubtlul becanse the
sp((lm(ns are internal |1|0](1s (Sohl. 1964). and one ol
the specimens (Darteville and Brebion, 1956: pl. 6. figs.
5a. 5b) lias an nmbilicus, which is a feature not associated
with genus Ornopsis.

Basced on the known distribution of Ornopsis, it is very
plausible that snvface currents Nowing westward from
the sontheastern United States toward the Pacific slope
of North America allowed for the dispersal of this genus
into California. These currents, which existed dnring the
Late Cretaceous (Gordon, 1973; Johnson, 1999) and con-
tinuned into the Paleocene and FEocene (Saul, 19S6D:
Squires, 1987), were part of a circimuglobal-tropical cur-
rent that contributed to a \Vi(l(*spl'vud disp«’rszll of marine
biota (Itaq, 19S1).

The Paleocene Perrilliata califia is wost similar to Fas-
ciolaria? })/unum‘ri Guardner, 1933, and to Fasciolaria
new species Gardner, 1933, both from lower Paleocene
(Danian) strata of the ,\11(1\\ ay Group in Texas. 1t is plzm—
sible that this genns was dispersed westward from the
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Figure 2. Chronostratigraphic positions of the new taxa
Ages ol stage boundaries from Gradstein et al. (2004). Turri-
tella zones from Saul (1953).
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Figures 3-13. New lsciolund? gastropods. Specimens coated with awnmoninm chloride. 3=7. Ornopsis? dysis new genns and species.
B3—1, Parabype LACNITP 133520 LACNHIP loc. 26527, height 311 nom, dieter 209 mm. 3. Apertural view. 4 Abapertinal view. 5-7.
Hololbype LACNITP 7564 LACNP foe. 26325, ieight 37.6 . dimneter 32 nnne 5. Apertinal view. 6. Apertural view tumed slighthy to
vight. 7. Abuperbiral view. 8=1 L Saxifuberosa fons new genus and species. $=9. Holotpe LACNIP 13354 LACNIP Toe. 21551, height
35.6 nnn. diameter 104 mme S, Apertaral view, 9. Abapertural view. 10, Pavatype LACNIP 13355, LACNMIP loe, 21550, apertval/
vicht-Lateral view tspecimen erushed). height 454 nnng dameter 35 nne P Paratype LACNHP 13356, LACNIP loc. 1558, abapertoral

iht 525 mon, dincter 12 nnne 12=13. Savituberosa titan (AVarmg, 1917) new combination. Inpotvpe LACNIP 10983, LACMIP
loc. 22658, hicight 604 mm, dioncter 36.2 non. 12, \l)“l‘tll]’ill view. 13, Right-Tateral view.
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Figures 14-19.  New fasciolariid? gastropods. Specimens coated with wnmoniiun chlonde. 14=15. Saxituberosa titan (Waring,
1917 new combination. 14, Abapertural view of same specimen shown in Figures 12-13. 15, Thvpotype LACNIP 10952, LACMIP
loc. 22701, slightly oblique right-lateral view, height 33.1 mm. diameter 25.S mm. 16=19. Perrilliata califia new genus and species.
[6-18. Plasto-holotvpe TGN 4432, PU loc. 1334, height 101.3 mm. diameter 51.5 mm. 16, Apertural view.
closenp of growth lines on inflated peripheral part of last whorl. 18, Abapertural view. 19. Paratvpe LACNMIP 1
22330. abapertural view, height 74.5 mm. diameter 66.2 mm.

17. Apertiral view,
3357. LACMIP loc.
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Figures 20-23.

21. Saxituberosa fons new genus and species. see Figure 11. 22,

23. Perrilliata califia new genus and species.

Gulf Coast into California. via the same circumglobal-
tropical current system mentioned above.

SYSTENATIC PALEONTOLOGY

Order Neogastropoda Thiele. 1929
Superfamily Buccinoidea Rahucs(pw 1815
’qullx Buccinidae Rdhnesqnc 1815

Discussion:  Buccinids are of medimmn size. having a

fusiform shell in which the spire makes up 40 to 50% of

the total shell height. The smooth protoconch is pau-
cispiral (approximately two whorls) and is low. There is
usuall no collar on the 1 ramp. The shoulder nsually has
tubercles and collabral ribs. A posterior “notch” and an
umbilicus can be present. The columella is callused and
almost ahvays smooth. The outer lip is smooth or with
small teeth: the interior of the outer lip is smooth or
lirate. The siphonal canal is short to moderately long. and
the siphonal tasciole is usually strong, twisted to t]lc left.
and upturned. The ()pm(uhlm is L]]ltlﬂ()ll\ The growth
line is generallv prosocline on the ramyp but ()I)l.\t]lﬂ(]]])(‘
elsewhere.

Genus ()1‘umgu1\? sensn stricto Wade, 1916

Discussion:  Wade (1926) placed Ornopsis in family
Fusidae Swainson. 1540, According to Ponder (un]
Warén (19SS), this fanily name. huse (l on homonymy. i

unavailable and is ((1111\11]( nt to familv Fase ol 1111(]4(
Gray. 1553, Wenz (1941) placed ()IH()})SI\ in the famih
Buccinidae Raline sque, 1515, hut Sohl (1964) 1)1 wed it
in the familv Fasciolariidae. Snyder (2003: 24) ncluded
Oropsis in his list of "genera removed from family Fas-
ciolariiduc.™ He made no taxonomic decisions in his

Growth-line trends of the new taxa. abapertural view. 20. Ornopsis? dysis new genus and species, see Figure 4.
Saxituberosa titan (Waring, 1917) new combination. see Figure 14.

work, rehving instead on previously published work: nev-
ertheless. he did not re port who removed Ornopsis from
the fasciolariids nor the basis for this removal.

Bandel (1993: 40) reported that the relativelv simple
embrvonic whorls and smooth larval whorls of the pro-
toconch ol Ornopsis Wade, 1916, probably indicate that
this genus is a buceinid. Tn addition. the low spire and
rounded lust whor! of Ornopsis? dysis new species also
reseinble that ol a buccinid. This new species. however,
also has a single fold on the cohunella immediately pos-
terior to the siphonal canal. The onlv buccinid that we
know of that has this type of fold is . \ﬁ r Conrad. 1S5S, a
genus traditionally placed in the tudichids. but placed by
Fraussen and Hadom (1999) in the familv Buccinidae.
The presence of a single fold on the columella immedi-
ately posterior to the siphonal canal. however, is not
unique to any one familv, as it can be lound in certain
meinbers of other families including the following: sar-
ganids (e.g.. Sargana Stephenson. 1923), but in compari-
son to O.7 (lg/&l.s these gustropods have umbilicate shells
with omate senlpture: strepsidurids (c.@.. Strepsidura
Swainson, 1540). but these gastropods have small shells
with a narrow spire and vsnallv a smooth last whorl:
tudiclids (e.g.. Tudicla Roding, 1795, and Rapopsis Saul.,
19SS). but these ‘Hl\tn)p()(]s ]l.l\(’ shells with a verv de-
pressed spive, and. in the case ol Rapopsis. the shell is
also wmbilicate.

Althongh three subgenera ol Ornopsis were recog-
nized by Soht (1964). based on shell shape and growth-
line trend. the new species described below is more like
Ornopsis sensu stricto hecause the other two subgenera,
Ripleyella Tarbison. 1945, and Pornosis Sohl. 1964. have
shells that are slimmer, more elongate. higher spired.
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and possess @ sinuous growth-line trend with a strong
sinus. Ornopsis? dysis new species, is wost like the bue-
cinid? Ormopsis (O.) glenni because the new species has
the lollowing features: bucciniform shape, prominent
sculpture. posterior collar, a single strong fold above the
siphonal canal, a posterior siphonal noteh, and a twisted
siphonal canal.

Type Species: Ornopsis (Ornopsis) glenni Wade,
1‘)16 by original designation; Late Cretaccous (late
Campanian and A m\tmhtmn\ Tennessce and Arkansas.

Ornopsis? dysis new species
(Figures 3-7, 20

Ormopsis? n. sp. Saul, 1956a: 30, figs. 57-58,

Diagnosis:  Large Ornopsis? with weak collar, wide
pleural angle, and strong colmellar told.

Description:  Shell wedinm (up to 36 m estimated
lieight and 21 mm diameter, same specimen). Juvenile
and ewly adult shell moderately inflated (height to di-
ameter ratio approximately 1.5, estimated); adult shell
more inllated (height to diameter ratio appm\xm ately
1.2). Buccinoid. Spire low, approximately 35% ol shell
lieight. Pleural angle approximately 90°. Protoconch and
upper spire miknown. Tele oconcl approximately three
whorls. Whorls inflated medially but constricted poste-
riorh on ramp. Ramp broad, s]wht]\ concave, nsually
smoothish, and bearing weak sul)sntum] collar. ]mmp
withont spiral vibs or, on adult specimens, with two very
weak nbs. Suture m()d( rately impressed, wavy. Scn]ptmu
subdued and consisting of muany collabral rilys intersect-
ing spiral ribs on mthtc(l medial part of whorls: inter-
sections demarked by weak nodes. Nodes most promi-
nent on shoulder and occasionally he ‘coning transversely
elongate toward onter lip. Collabral nbs moderate ]\
widely spaced and most prominent on shoulder and on
inflated portion of lust whorl; approximately 11 nodes on
shoulder of last whorl with nodes becoming stronger to-

ward outer lip. Collabral ribs usually C\t(’n(]m«r very
weakhy across ramp and obsolete on base and neck of last
whorl. Spiral sculpture consisting of mnnerous narrow
and moderately widely spaced nbs, more prominent than
collabral ribs. \ppl()\m]dt( y 1-13 spiral ribs on last
whorl from shoulder to neck; spiral ribs becoming
slightly weaker on neck. Aperture narrow on juvenile and
&nl\ adult shells but moderately wide on adult shell.
Posterior notch present. ( olimella slichtly concave and
smooth except for single lold just above (posterior to)
siphonal canal where apertine becomes constricted to
form narrow siphonal canal, twisted to left. Growth lines
sinuous, prosocline on ramp. slightly opisthocline on pe-
ripherv, and sigmoidal on base (m(l neck area.

Holotype:  LACMIP 7564, tip of spire and siphonal
canal missing. 37.6 mum height, 32 mm diamneter,

Paratypes:  LACMIP 13352 and (unfigured) 13353,
Type Locality:  LACMIP loc. 26525,

Geologic Age:  Late Cretaceous (latest Naastrichtian).

Distribution:  El Piojo Fornation, Dip Creek, Lake
Nacimiento area, northern San Luis ()i)i.spu Countv
west-central California.

Etyimology:  Greek dysis, meaning a dipping or setting:
in reference to Dip Creek.

Discussion:  The new species is based on three speci-
mens. Their sculptare is subdned, probably because ol
preservation. They range in estimated height from 21
i to 36 . None is umlp](t('

Ornopsis? dysis is similar to Ornopsis (O.) glenni
Wade (1926: 463, pl. 24, [ig. 1; Sohl. 1964: 215-216, pl.

29, figs. S-10. 15, 16), 11()111 Lppt’l Cretaceous (Campia-
nian to Maastrichtian) strata in Tennessee and Arkansas
(Sohl, 1964), but the new species dilfers by being smaller
and having a narrower plearal angle (at le .ast on t]l(‘ adult
shell). narrower ramp, stronger posterior collar, more
closely spaced and more <pndl ribs, and stronger colla-
bral ribs.

Ornopsis? dysis vesembles Hydrotribulus nodosus
Wade (1916: 465, pl. 24, ligs. 4, 5; Wade, ]9‘76' 147, pl.
51, figs. 6, 7: Sohl, 1964 245-2.46. pl. 36, figs. 19, 20)
from Upper ( retaceons ((mnp.mmn to lower ,\]‘mstncll-
tian) strata in Tennessee (Sohl, 1964), but the new spe-
vies dillers by having rounded rather than tabulate shoul-
ders. a fold on the columella rathier than a ridge, absence
of nearly cancellate seulpture, and absence of a strong
parietal tooth,

The new species somewhat resembles Buccinopsis
crassa (Wade, 1917: 291, pl. 19, ligs. 6, 7; \\';ulv l‘)"ﬁ-
145, pl. 50, figs. 9-12: Sohl. 1964 189, pl. 22, figs. 1,
from L‘ppvr Cretaceons” (upper Campanian to 1()\\01
Maastrichtian) strata ol Tennessee and Texas, but the
new species dillers by having o nmich stronger fold on the

commella and an absence of a lighly inclined. broad
siphonal fasciole bordered above by a narrow deep slit.
Bandel (1993: 40) reported that Buecinopsis is probably
a buccinid.

PFamily Fasciolariidae Gray, 1853

Discussion:  Fasciolariids are of medium to large size.
having a fusiforin shell in which the spire makes np 40 to
50% ul the total shell height. The smooth protoconcluis
usually moderately high (4ppm\1m.m Iy three whorls),
butt in rare cases, it is Io\\' or hulbous. The telcoconch can
have spiral ribs or can be smooth. A collar is usnally not
present. The shoulder bears tubercles: collabral vibs
most prominent on the shonlder, wheras spiral ribs don-
inant elsewhere, The cohnnella lias none or one to three
folds, extending posteriorly upward into aperture. The
onter lip edge is smooth or with small teeth. The onter
]ip interior is smooth or lirate. The sil)]nnm] canal is long
and narrow, and the siphonal lasciole is nsually weak
slightly twisted to the left, and slightly uptwmed. The
gm\\tll line is zenerally prosocline to almost orthocline.

?Subfamily Fasciolariinae Gray, 1553

Discussion:  On fasciolariines. the shoulder bears tn-
bercles, the columella has one to three folds, and the




Page 72

THE NAUTILUS. Vol. 120, No. 2

ramp is concave. The fusiform shape, high spire. concave
ramp, two teeth on the columella, tabulate whorls shoul-
dered with tubercles, and well developed collabral and
spiral ribs make it likely that Saxituberosa is a fasciolari-
me.

Genus Saxituberosa new Jenus

Type Species:  Saxituberosa titan (Waring, 1917):
middle Paleocene, sonthern California.

Deseription:  Shell moderately | m'g_,(' (np to approxi-
mately 70 mm height). Fusiform-tabulate, Spire moder-
ately 111(’]1 appm\nmatt“l\ 4410 48% ol shell height. Plen-
ral dﬂ(’](’ approximately 707, Protoconch and nppe rimost
spire mmknown. Teleoconcl up to at least 5.5 whorls.
Whorls inflated peripherally but constricted posteriorly
on ramp. Ramp broad. smoothish, slightly concave, and
bearing verv weak snbsutiral collar, Scn]pinw consisting
of coll: 1])1(11 tibs interse cting spiral ribs oninflated medial
part of whotls, intersections demarked by nodes (1113
on last whorl). usnally strong but dying ont anterior and
posterior to shonlder. Spir al ribs prominent on anterior
part of last whorl. Aperture elliptical. Colmmella slightly
concave and bearing two obligne lolds just posterior to
siphonal canal: lnlds near ventral side of colmmell. Si-
phonal canal slightly twisted to left. Growth lines proso-
cline on ramp. s!wllll\ opisthocline to orthocline on pe-

niphery, sinuons on anterior part of most imflated part of

hody whorl, and nearly orthocline on neck.
Geologic Age:  Early Paleocene (Danian) to middle
Paleocene (Selandian).

Etymology: Combination of Latin saxun, meaning
v Y/ &

rock or stone, and Latin tuberosns, meaning full ol

lumps: in relerence to the stony tuberenles that help
characterize this genus.

Discussion:  Saxituberosa resembles genus Lupira
Steplienson, 1941, which Sohl (1964) placed in the fam-
ily Nancidae Pilshry, 19220 As Tar as it known, this genus
is restricted to Upper Cretaceous (npper Campanian to
NMaastrichtian) strata in the southeastern United States
(Sohl, 1964). Saxituberosa differs frowm Lapira by having
a higher spire, fewer folds (two) on colune 1l \I.lt]](l
than rarely two and usually three to siv), more anteriorly
located [olds, more \\1(](1\ spaced folds, Tasilorn shell
shape (rather than p\nfmml narrower pleural angle less
prominent spiral senlpture (especially: near s]mn]du
teveer spiral vibs on inllated medial part ol last whorl,
fewer nodes (11-13) on shoulder (rather than 13-16),
tuberculate nodes on shoulder and absence ol iniformity
i size ol nodes on inllated medial part of Tast whorl, and
inner lip not lieavily callnsed.

Saxituberosa somewhat reseinbles the shape and
sculptare of varions species of genus Tuioma Finlay and
Manwvick, 1937, but Taoima lac ]\\ folds on its colnmella
and has a growth line that trends opposite to the direc-
tion of Sexituberosa. The Tamilial allinities of Taioma are
not well understood. Stilwell ot al. (2004) reviewed the
history ol the contentious placement ol this genns, and

they conelnded, with some reservation, that it a fusinine
lasciolariid, Taioma is apparently conlined to the Creta-
ceous and Tertiary of South America, Antarctica. New
Zealand, and Greenland (Griffin and Tiimicken, 199-4
Stilwell et ul.. 2004), Bonchet et al. (2003) classilied
Taioma us a neogastropod in its own Lamily: funily Taio-
midae Finlay and Marwick, 1937 superfamily unas-
sianed.

The location of the two folds near the ventral side of
the cohumella and near the anterior end ol the apertore
ol Saxituberosa is very similar to that ol Fasioplex NMar-
wick, 1934, known trom the Eocene ol New Zealand.
The new genns differs considerably {rom Fasioplex by
having a nm(h higher spire, a fmsiform rather than a

vasid- hlw shell, am] a narrower apertire,

Saxituberosa fons new species
(Figures S-11, 21)

Diagnosis: A Saxituberosa with moderately Jow spire
and strongly noded sculpture. Plenral wngle 90°. Suture
can be obscrved by shell material on ramp. Columella
with two folds immediately posterior to siphonal canal.

Desceription:  Shell medium large (up to 55 mm esti-
mated heicht and 47.7 nom- diameter, simne specimen):
height to (]]dlll( ter ratio approximately 1,20 Fusiform-
dlm]dtv Spire moderately Jow, dl)l)l()\lllldh]\' 44% of
shell height. Plewral angle approximately S0 (all speci-
mens crushed). l’minmmh and npper spire nnknown.
Teleoconelwith at Teast five whorls. Whorls inflated me-
dially hut constricted posteriorly on ramp area. Ramp
broad, concave, smooth: possll)l\ bearing very weak sub-
sutural collar. Ramp can be (illed by m(]n(tmd Suture
usnally indistinet. Senlpture consisting ol many collabral
ribs mluwdmtr spiral ribs on infl 1t0(1 m((]m] yart of
whorls: intersections demarked by strong nodes or tu-
bereles. Collabral ribs ]1]()(](ldl(]\ closely spaced and
most prominent on shoulder and on infl: ated portion of
last wharl: approximately 12-13 nodes or tubercles on
shoulder of last whorl. Collabral ribs not present on vamp
and obsolete on buse and neck ol last whorl. Spiral sculp-
ture consisting of nmmerons strong and moderately
closely spaced n])s Ramp withont s])lml ribs. Spiral ribs
most prominent on last whorl in area [vom shoulder to
neck. Spiral ribs wimoded on base ol last whorl and on
neck, Aperture moderately wide, Columella with two
folds immediately posterior to siphonal canal where ap-
erture hecomes constricted to forn siphonal canal.
Growth lines sinnons, prosocline on vamp, opisthocline
on periphery, prosocline near neck area, and almost or-
thocline on neck.

Holotype:  LACMIT 13354, siphonal canal missing,
55.6 min height, 404 min dineter.

LACNIIP 13355 and 13356.
LACNIIP loe. 1588,

Paratypes:
Type Lo 'zllil)':

Geologic Age:r Early Paleocene (Dantan) (Turritella
peninsularis qualeyi Zone ol Sunl. T9S3).
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Distribution:  Lower San Francisquito Formation,
\Warm Springs Mountain, northern Los Angeles County,
southern California.

Etvinology:  Latin fons, meaning spring: in relevence
to Warmn Spnn"\ \onntain.

Discussion: A totul ol 14 specimens ol this new spe-
cies were studied. The specimens range in size [rom 23.1
mn height and 21.S vin dimmeter (same specimen) to
70.2 mm height, None of the specimens is complete, and
the largest one is broken in halt, longitndinallv. The wost
u)mplote specimen is 35 mm llmfrllt and 7.7 diam-
eter. with a height to diameter ratio of L2, Preservation
of this species is poorer than the other two new species.
and the aperture and siphonal canal regions are crushed
and usually missing.

Saxituberosus fons is most similar to S, titan from
which it differs by having a wider pleural angle, lower
spire. much less tabulate whorls, stronger tllb( reules,
and occasionally hroader ranmp border cd by indistinet
sutures.

Saxitubcrosa titanw (Waring, 1917) new combination
(Fignres 12-16, 22)

Traclytriton titan Waring. 1917: ST, pl. 14. fig. 18.

Penion titon [sic] (Waring) —Zinsineister, 1953u: table 1, pl. 3.
ligs. 22 23,

Penion titan (Waring). Zinsmeister, 1974 141-142, pl. 153, figs.
1. 2: 1983b: 1294, ligs. 3 11. 5 L.

not Penion of. P. titan (Waring).—Paredes-Mejia, 1959 256
257 pl. S figs. 3.4

Diagnosis: A Saxituberosa with imoderately high spire

and strong sculpture. Pleural angle dppm\mmh Qv 7T0°,

Columella with two folds imme dmtt I posterior to s]p]m-

nal canal.

Dcxcripli(m- Shell large (np to 674 mm height and
42.5 mm diameter, same specimen), height to dl uneter
ratio approximately 1.7. Sublusiform W1t11 turreted spirve.
Spire approximately 45% of shell height. Plenral angle
approximately 657 Protoconch and upper spire -
known. Teleoconch with at least 5.5 whorls. Whorls in-
flated medially but constricted posteriorly on ramp area.
Ramp broad. concave, smooth, and hearing verv weak
subsutural collar. Suture moderately m)p]csscd sonie-
what wavy. Sc ulptum consisting of spna] ribs interse cting
with collabral ribs. intersections demarked by strong
nodes or tubercles. Sculpture dying ont above and below
inflated medial parts of whorls. Upper spire whorls with
single row of tubercles on tabulate shoulder; single row
gradually passing into double row of equally strong tu-
bercles on later whorls. Penultimate whorl shoulder \\ﬂ])
approximately 15 nodes. Last whorl with four spiral rows
of tubercles on most inflated part of {whorl: posterior pair
of rows closelv to widely spaced and bearing strongest
tubercles. Last whorl shoulder wit) approximately 1213
nodes. Anterior lmr ol rows on most intlated part of last
whorl with less projecting tubercles, becoming somewhat
elongated in parietal region. Anteriormost part of last
whorl with one to two rows of subdued nodes. Neck with

approxiniately six spiral ribs, vmioded. Aperture moder-
ateh wide and elliptical. Columnella straight to slightly
concaye (on adnlts), with wide callused area, and hearing
two strongly raised folds inmmediately posterior to slightly
twisted?, narrow siphonal canal. Growth lines sinnous.
prosocline ow ramp, (>l)i.st11(>c]int' over periphery, sigmoi-
dal on base. and nearly orthocline on neck.

Holotype:  CAS 61926.01 [= LSJU 142], very worn and
incomplete specimen (uppermost spire missing) with

columella buried in matris. ST height, 60.5 mm di-
ameter.

Hypatypes:  LACMIP 10952 [=
LACMIP 10983 [= UCLA 59253].

CAS loc. 61901,

UCLA 59234] and

Type Locality:

Geologic Age:  Middle ]’alw)cene (Selandian) [= T~
ritclla pe nmwlmls Zone of Sanl, 19S3].

Distribution:  San Francisquito Formation, Pinvon
lidge near Big ]\od\ Creek. Valymero area, northern
Los Aungeles (omlt\ sonthern California: and lower
Santa Susand Formation (*Martinez marine member” of
Nelson, 1925), Meier Canyon, Simi Hills, eastern Ven-
tura Countv, southern California

Discussion: A total of 12 specimens of S. titan were
studied: five lrom the Pinvon Ridge area and seven from
the Stmi Lills, including the two l)\pot\ yes UCLA 59253
and UCLA 59254, lmth illnstrated by Zinsmeister (1974,
1953, 1953Dh). Preservation of these specimens is gen-
erally good to excellent, except that each specimen is
missing the protoconch and most ol the siphonal canal.
The dimensions of the specimens range lromn 31.6 mm
height and 18 mm diamcter (same specimen) to 674 nm
llewht and 425 mm diameter (same specimen). The
\Il]d”( >st specimen is nearly complete and has a he l”llt to
diameter ratio of 1,75, whereas the largest specimen is
missing most of its siphonal canal. Another, mosth com-
plete. specimen has 60.5 mm hieight and 36.1 mm diam-
eter, and its Leight to diiuneter ratio is 1.7. We conclude,
therelore, that the height to dimeter ratio ol S. titan is
approximately 1.7,

Waring (1917) placed this species in genus Tracliytri-
ton \[(P]\ 1864 The tvpe species ol tlm monotypic ge-
nus is Buccimuom cinenlum Hall and Meek, 1854, and t]nx
type species was reported by Wenz (1941) as being in the
ranellid genus Argobuccinum Broguicre, 1792, Tra-
chytriton does not Thave the tabulate whorls, subsutural
collar, strongly noded sculpture, nor the folds on the
columellar that characterize the shells studied herein.

Waring (1917) reported that titan is verv similar to
Trac lll/mluu tejonensis Gabh (1869: 154, pl. 26, fig. 3-4)
[rom the Eocene Tejon (mmp in Live Oak Canvon, The
holotype of T tejonensis is mostly an internal mold, and
it has a variv, whicli is a 111()1]1]“1]()01(- {eature not tonmd
on titan. Stewart (1926) [1927] placed T. tcjonensis into
ssnonviny with the ranellid ()14 quahia hornii (Gabb,
[S64).

Zinsmeister (1974, 1983a, 1983b) assigned S. titan to
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the buccinid genus Penion Fischier, 1884, which ranges
from the early Puleocene (Danian) to lolocene (Wenz,
1941). Although Saxituberosus and Penion can have simi-
lar shell shape. the presence of one or two cohimellar
folds on Saxituberosus readily distinguishes it from Pe-
nion. Zinsmeister (1974, 1983a, l‘)%n])) did not report
the presence of any folds on the two specimens ol S. titan
that he illustrated. hut when the spectimen shown here in
Figures 12-14 was carefully eleaned by the junior author,
two columellar folds were observed (Fignre 13). The
other spechmen, which is shown here in Figure 15, is
missing the part of the columella that bears the folds.

The Spvumcn (TGN 4431) that Paredes-Mejia (1959
pl. S, figs. 3. 4) identified as Penion of. P. titan (\Waring),
which is from the Sepultura Formation in Baja Califor-
nia, Mexico, is not Saxituberosa titan even thougl it has
sculpture similar to that found on S. titan. This Sepultura
Formation spechmen is a turrid hecanse its ramp has a
well-developed. deep symimetrical sinus that is so char-
acteristic ol twrrids.

Saxituberosa titan is most similar to S, fmzs NEW spe-
cies, and S titan differs by having a narrower pleural
angle, igher spire, much more tabnlate whorls. and a
more distinct suture.

Saxituberosa titan strongly resembles the shell shape
of the fossil © Sluru/ﬂ mauyi Tlanna and Israelsky (19253:
45, pl. 7. lig. 12). known from beds transitional with the
Heath I(nnmtiun near Quebrada Mancora, in the ex-
treme northwestern coastal region ol Pern. The locality
description for this species is very inprecise, bnt it is
likely that the species occurs in the transitional beds he-
tween the Heath and Mancora lormations. hoth of which
are early Miocene in age, according to Dunbar et al.
(1990). Saxituberosa titan differs |1()m Surcula”™ mayi by
having spn.l] ribs and two colimnellar lolds. Tt is ]1]\«‘1\
that *S.” mayi belongs to genns Taioma Finlay and Mar-
wick, 1937, which was (hsuum,(l earlier.

Saxituberosa titan resembles the cassid Galeodea
(Taicria) Klingeri Kiel and Bandel (2003: figs. 6.6-6.8)
from the Upper Cretaceous (middle Santonian-lower
Campanian) Umzamba Formation in South Alvica. The
new species differs by having folds on the cohuetla,
stronger collabral seulpture, straighter colmmella, less
twisted posterior portion of the siphonal canal, and an
absence of a small pseudo-umbiliens. T addition, S. titan
apparently lacks a posterior canal.

“Subfamily Fusininae Wriglev, 1927

Discussion:  On lusinines, the shoulder is vonnded, the
columella Tacks [olds, and shells can be Targe with hich
spires and Jong siphonal canals. The sabfumilial pluce-
ment of Perrilliata new genus is nneertain, mainly be-
cause the colmmella and apertire are not complete. Tn
addition, the growth lines on the LN drca are not pre-
served. Perrilliata might be a fusinine based on its (hsi-
lorm shape. large size, high spire, and absence of any
colmnellar folds, bt its stmnlrl\ shonldered whorls with
tubereles. as well as strong .\pual ribs overlving collubral

ribs, however, are [eatures that are not usually found on
fusinines.

Perrilliata new genus

Type Species:  Perrilliata califia new species: middle
aleocene (Selandian), southern California and Baja
Calitornia, Mexico.

Description:  Shell large, up to 101 i height. Fusi-
form with very spire ]nfrh Tabulate whorls. ]mmp mod-
erately broad and concave. Nodes strong on shoulder.
Spnal ribs very prominent and closely sp.uu] on periph-
erv and hase. Neck smoothish. Colinmella long, straight,
and callused.

Geologic Age:  Middle Paleocene (Selandian).

Etymology:  Named for Maria del Carmen Perrilliat
lC\[) mn ]((()("ﬂlth]I of her mlp()rhmt contributions on
Cretaceons dn(] Cenozoic mollusks of Mexico.

Discussion:  The new genus somewhat resembles Her-
corliynens Conval, 1668 known with certainty only from
Upper Cretaceons (npp( T ,amp.mmn to l\l(mstn(,]ltmn)
strata in Tennessee, Mlsmssippi, Alabama, and Georgia
(Wade, 1926; Sohl, 1964), but the new genus differs by
having a higher spire. a narrower plenral angle, growth
lines prosocyrt rather than opisthocline on me (lml part of
Jast whorl, and seulpture obsolete on neck. In addition,
the new genus apparently does not have an umbilical
chink opposite the posterior end ol the siphonal canal,
but the presence of an umbilical chink on Hercorliyncus
is a variable feature. The new genus might have a con-
striction at posterior end of ne (]\ like llmt present on
Hercorbyncus.

Sohl (1964) and Snyder (2003) placed Hercorliyncus

in the [sinine fasciolariids, hut Bandel (1993: 40) con-
sidered the genus probably to be a bnu‘nn(l. based on its
protoconch, which is similar to that ol the hnecinid Or-
nopsis. Cossmann (1901: 73) considered l[(l(Ul/Il/llCIlS
to be asubgenus of Streptosiphion Gill, 1867, and Wenz
(1943: 1306) considered Streptosiplion to be a ssnonym
of Afer Conrad, 1858, hence making Hercorliyncus a
subgenus of Afer. which, as remimed e . was
pldu(l in family Buceinidae by Fraussen and Hadorn
(1999). Sohl (1964: 220), however, cited that the aper-
tural features, the higher spire. and the lack of any eol-
wmellar folds negates that Hercorbiynens helongs to ei-
ther Streptosiphon or Afer.

The new genus reseinbles Saxituberosa by having
tabulate \\]1()1]\ with strong sculpture bt differs from t]u-
type species ol Saxituberosa by having a much higher
spire, much more sinuous arowth fines on the amp. 1o
posterior coltar, stronger .\Pll.l] ribs, straighter colmmella,
and no folds on the columella,

Perrillata califia wew species

(Fignres 16-19, 23)
ZPenion” n.sp. Paredes-NMejia (1989, 257259, pl. S, figs. 1.2).

Deseription:  Shell Luge (up to 101 v height and
S5E5 mm dimueter, same specimen), shelt he 1<fl|l to di-
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ameter ratio approximately: 2.0, Fusiforn. Spire very
high. (lppm\mmt( I 532% of shell he ight-. Plenral dnwlv
approximately 7. Protoconch nnl\nu\\n Teleoconchup
to at least (Wht \\]un Is. Whorls tabulate. Raip road,
coneave, .md usually smoothish with occasional \[)Il al
ribs. Suture moderate v impressed and wavv: usially in-
distinct. Sculpture (()Il\l\tlll“ of collabral ribs and inter-
secting spiral ribs. Intersections ol ribs on shonlder de-

marked l')\‘ tnbercles: intersections of ribs on pe 1‘ip11( n of
juvenile specimens forming cancellated sculpture pat-
tern. Collabral ribs weak and moderatels widely spaced,
most plolmnent on shonlder, somewhat less pl()mmont
on hase ol whorls and becoming obsolete anteriorly to-
ward base of last whorl; Jppl()\mmtcl\ 12 nodes (tu-
bercles on adults) on shonlder of last whorl. Collalwal
ribs can extend across ramp but. if so, are usnally poorly
developed. Collabral ribs obsolete on neck. Splld] s(nlp—
ture consisting of numerous strong and moder Jte]_

closelv spaced ribs. Upper spire whorls with one spiral
rib anterior to shoulder; middle spire whorls with two
spiral ribs anterior to shoulder; lower ﬂpirc whorls with
three spiral ribs anterior to shoulder. Spiral ribs most
Pl()mll]t‘nf on last whorl in area from shon der to neck.
Posterior end of neck possibly delineated by constriction.
Neck smooth. Ape ltuu pmb by small and narrow. Col-
umella straight and callused, with slightly raised, smooth
area along left margin. Growth line sigmoidal aronnd
nodes on shoulder area with antispiral sinns on shonlder,
prosocyrt on periphery, and nearly orthocline on neck.

Holotype: TGN 4432, 101.3 vinn height. 51.5 nn di-

ameter.

Paratyvpe: LACMIP 13357

Type locality:  PU loc. 1334,

Geologic Age:  Middle Paleocene (Selandian).

Distribution: Lower Santa Susana Formation (“Mar-
tinez marine member” of Nelson. 1923), Meier Canvon,
Simi Hills. eastern Ventura County, southern California:
and Sepultira Formation. Mesa San Carlos. northern
Baja California. Mexico.

Etvimology:  Named for California.

Diseussion:  The new species is based on two speci-
mens. The holotvpe. which is from tloat material derived
from the Sepultura Formation at Mesa San Carlos, has
been crushed dorso-ventrally. It is a large specimen
1101.1 mm height, 47.6 mm diameter), whose height to
diameter ratio is 2.1. and it shows verv good preservation
of the sculpture. The sculpture on the Spire is very sinii-
lar to that i(nmd on specimens of Saxituberosa titan less
than : tppm\mmt( v 45 i in height. On the remaining
whorls of this large specimen, sp]ml sculptire is very
strang on the anterior portion ol the pe nnltmmt(' whorl
and on the base of the last whorl.

The paratvpe. which is from the Simi Hills, consists of
just the very large peripheral part | 12 mm diameter) of
the last whorl of an adult specimen.

The geologic age of the specimens [rom the Sepnltura
Formation is not known with certainty because the speci-
mens are Hoat material. The geologic age of the speci-
men from the Simi ills, however, is well constrained as
being middle Paleocene (Selandian) based on the asso-
ciated mollusks. Using the Simi Hills specimen as con-
trol. we infer that the Sepultura Formation specimens
are the sane geologic age.

The new species is similar in shape. size, and sculpture
to Fasciolaria? plununeri Gardner (1933: 246-247. pl.
22 figs. 1-3) from the Paleocene Kincaid Formation of
the \lld\\d\ Group of Texas. Dockery (1956: {ig. 1) cor-
wldtt d the Midway G sroup to the lower Paleocene (Da-
nian) and correlat¢d the Kincaid Formation to the low-
ermost part of the Damian. Gardner (1933) reported that
F.2 plummert is wmnsually Loge (93 mm height) {or a
Paleocene aastmpud and that t]ns species is one of the
few elements in the Midway fauna that is reminiscent of
the Cretaceous. The new species ditfers from .2 plum-
mert by having a wider pleural angle, occasional spiral
ribs on the 1 ramyp: slightlyv wider, more closelv spaced. and
more spiral ribs on tlw anterior swollen pm of the last
whorl: no spiral vibs on the neck: and no hint of a sipho-
nal fasciole.

The new species is somewhat similar to Hercorhyncus
(Haplovoluta) triliratus Sohl (1964: 223-224 pl. 30, figs.
17-20, 23-24), whicli is known from upper Campanian
to npper Maastrichtian strata in Tenmessee, Alabama,
and Georgia. The new species differs by having a nar-
rower p]< 111111 angle, higher spire. more whorls. ramp
spirally: ribbed rather than smooth, and spiral ribs on
swollen part of the last whorl more numerous and more
closely \P(l((‘(]

The new species resembles Saxituberosa titan bt dif-
lers from S. titan by having a mnch higher spire. no folds
on the cohmella, much stronger spiral ribs, and. as far as
it can be ascertaimed, a straighter colnmella.

ACKNOWLEDGNMENTS

Maria de] Carmen Perrilliat kindlv provided high-qualite
replicas of FGM specimens that were collected and fig-
wred by Paredes-NMejia (1959). Lindsev T. Groves dlld
Steffen Kiel eritiqued the manuseript.

LITERATURE CITED

Bandel, K. 1993. Caenogastropoda during Mesozoic times.
Seripta Geologica, Special fssne 2: 7-56.

Bouchet, P [ Frydao B. Hansdorfs W Ponder. A Valdés and
A. Warén. 2005, Working classification of the Gastropoda.
tn: . Bouchet and J.-P. Rocroi (eds.). Classification and
Nomenclator Uf'(};tst-r()])n(l Families. Malacologia 47: 239
254

Bruguicre, | G. 1789-1516. Encyclopédie méthodiqne. His-
toire naturelle des vers. des mollusques. Panckoveke
Paris. 755 pp.

Conrad. T A 1555, Obsenvations of a group of Cretaceous
fossil shells, found in Tippah County., Miss. with descrip-




Page 76

THE NAUTILUS, Vol. 120, No. 2

tions of fifty-six new species. ]()llllld] of Academy of Natu-
ral Sciences of Philadelphia, Series 2, 3: 323— 337.

Conrad, T. A. 1869. Notes on recent and fossil shells with de-
scriptions of new genera. American Journal of Conchology
4(4): 246-249.

Cossmann, M. 1901, Essais de 1)4](nu)n(]m]()”]v L()mp(u(*v
Tome 4. The author and Société d'Editions Scientit iques,
Paris, 293 pp.

Dartevelle, E. and P. Brebion. 1956. Mollusques fossiles du
Crétacé de la Cote occidentale d'Afrique du Cameroun a
I'Angola. 1. Gasteropodes. Annales du Musée Royal du
((mﬂo Belge Tervuren, Sciences (,eologlun 15: 1-128.

Dockery, D. T. 1986. Punctuated succession of Paleogene mol-
lusks in the northern Gulf coastal plain. Palaios 1(6). 582—
589.

Dunbar, R. B., R. C. Marty and P. A, Baker. 1990. Cenozoic
marine sedimentation in the Sechura aud Pisco basins.
Peru. Palacogeography, Palacoclimatology, Palacoecology
77 235-261.

Finlay, 11. J. and J. Manwick. 1937, The Wangaloan and asso-
ciated molluscan taunas of Kaitangata-Green Island Sub-
division. New Zealand Geological Survey. Palacontological
Bulletin 15: 1-140.

Fischer, P. 1884, Manuel de conchyliologie et de paléontologie
conchvliologique. Savy, Paris, h{sm(nlp 7: 609-68S.
Fraussen, K. and R. Hadorn, 1999. Transfer of Afer Conrad.
1858 to Buccinidae (Neogastropoda) with description of a
new species from western Africa. Gloria Maris 35(2-3):

2842,

Cabb, W.AL 1864, Description of the Cretaceous fossils. Geo-
logical Survey of California, Palacontology 1(4): 57-217.

Gabb, W. ML 1869, Cretaceous and Tertiary lossils. Geological
Survey of California, Palacontology 2: 1-299.

Gardner, |. 1933. The Midway Group of Texas. The Unive rsity
of Tcms Bulletin 3301: 1-403.
Gill, T. 1867. On the genus Frlgur and its allies. American
Journal of Conchology 3(2): 141-152.
Gordon, W. A. 1973, Marine life and ocean surface currents in
the Cret;u*enns. Journal of Geology S1(3): 269-254.
Gradstein, F. AL, [. G. Ogg and A. G. Smith. 2004, A geologic
time scale 2004, Cambridge University Press. Cambridge,
589 pp.

Gray, |. E. 1853, Ou the division of ctenobranchous gaster-
opodous Mollusca into larger groups and families. Annals
and Magazine of Natural History, Series 2, 11: 124-132.

Griffin, M. and M. A. Hiinicken. 1994, Late Cretaceous-early
Tertiary gastropods from southwestern Patagonia, Argen-
tina. Journal of Paleontology 6S(2): 257-274.

Hall, |. and ¥. B. Meek. 1554, Descriptions of new species ol
fossils from the Cretaceous formations of Nebraska.
American Academy of Arts and Sciences Memoir 5(5):
) i .)—" ] 1

[lanna, G. D, and M. C. ksraelsky. 1925, Contribution to the
Tertiary paleontology of Peru. Proceedings of the Calilor-
nia Academy of Sciences, Series 4, I-l(") 37-75.

[{aq, B. U. 1981, Paleogene paleoceanography: Early Cenozoic
oceans revisited. Oceanologia Acta. Procee (]mtr\ 26 In-
ternational Geological Congress, Geology of Oceans Syin-
posium, Paris, pp. 71-82.

Harbison, A, 1945, Upper Cretaceous wiollusks of the lower

‘\iplm Formation near Dumas, Mississippi. Proceedings
of the Philadelphia Acadeny of Natural Sciences 97: 75
92.

Johnson, C. C. 1999. Evolution of Cretaceous surface current

cirenlation patterns, Caribbean and Gulf of Mexico. In: E.
Barrera and C. C. Johnson (eds.), Evolution of the Creta-
ceous Ocean-Climate System. Geological Society of
America Sp«*cinl Paper 332: 329-343.

Kaunhowen, F. 1897, Die Gastropoden der Masestrichter Kre-
ide. Palacontologische Abhandlungen S: 1-132

Kiel, S. and K. Bandel. 2003. New taxonomic data for the
gastropod fauna of the Umzamba Formation (Santonian-
Campanian, Sonth Africa) based on newly collected ma-
terial. Cretaceons Research 24 449175,

Manwick. J. 1934, Some New Zealand Tertiary Mollusca. Pro-
ceedings of the Malacological Society - of London 21 1(1):
10-21.

Meek, F. B. 1864. Check list of invertebrate fossils of North
America; Cretaceous and Jurassic. Sinithsonian Miscella-
neous Collections 177: i + 1—10.

Nelson, R. 11 1925, A contribution to the paleontology of the
AMartinez Eocene of California. University of California.
Bulletin of the Department ol Geological Sciences 15:
397—1606. '

Olsson, A. A. 1931. Contributions to the Tertiary paleontology
of northern Peru: Part 4, The Peruvian Oligocene. Bulle-
tins of American Paleontology 17(63): 99-165.

Paredes-Mejia. L. M. 1959, Late Cretaceous-carly Cenozoic
stratigraphy 411(] paleontology (Mollusca: (,dstmp()da) of
the Sepultura Formation. Mesa San Carlos, Baja Califor-
um Norte, Mexico. Purdue University, unpub. M. S. thesis,

/ l)l

l’llslm H. A 1922, Revision of WML Gabb's Tertiary Mol-
Insca of Santo Domingo. Proceedings of the Acade sy of
Natural Sciences ol Plllld(]( Iphia 73: 305-435.

Ponder, W. Foand AL Warén. 195S. Appendix. Classification of
the Caenogastropoda and Heterostropha—A list of the
family- -group nares and higher taxa. In: W. F. Ponder,
D. . Eernisse, and ]. . \\’at(lhnuw eds.), Prosobrancls
Phylogeny. Malacological Review Supplement 4: 285-328.

Rafinesque, C.S. 1815, Analyse de la nature ou tablean de
Funivers de des corps organisés. Barravecchia, Palermo,
224 pp.

Rennie, J. V. L. 1929. Cretaceous fossils of Angola (Lamelli-
branchia und Gastropoda). Amnals of the South African
Museum 28(1): 1-54.

Hi')ding, P.F. 1798, NMuseum Boltenianum sive cutalogus cime-
liorum e tribus regnis naturae. Purs secunda continens
conclylia sive testacea univalia, bivalia et multivalvia,
Hamburg, 199 pp.

Saul, L. R. 1983, Turritella zonation across the Cretaceous-
Tertiary boundary, California. University of Calitornia
Publications Geological Sciences 125: x+1-165.

Saul, L. R. 19S6a. Mollusks of latest Cretaceons and Paleocene
age, bake Nacimiento, California. In: K. Grove and S.
Graham (eds.), Geology of l'])pm’ Cretaceous and Lower
Tertiary Rocks Near Lake Nacimiento, California. Pacific
Section, SEPN Baok 49: pp- 25-31.

Saul, L. R. 1986h. Pacific west coast Cretaceous molluscan fau-
nas: Time and aspect of changes. In: P. L. Abbott (ed.),
Cretaceous Stratigraphy Western North America. Pacific
Scction, SEPNL Book 46: pp. 131-135.

Saul, L. R.J9SS. Latest Cretaccous and early Tertiary Tadi-
clidae and Melongenidae (Gastropoda) from the Pacific
slope of North America. Journal of Padeontology 62(6):
S5S50-889,




R. L. Squires and 1. R. Saul, 2006

Seiders. VoM 1986, Structural geology of Upper Cretaceons
and lower Tertiany rocks near the Nacimiento fault, north-
west of Lake N aumlvnto California. In: K. Grove and S.

Graham (eds), Geology of Upper Cretaceons and lower
Tertiarv Rocks near Lake Nacimiento, California, Pacific
Section, SEPNL Book 49: pp. 33-39

Seiders, VoML 1989, Geologic miap of the Burnett Peak Qnad-
rangle. Monterev and San Luis Obispo counties, ( .lllh)l-
nia. l S. ((u[(mml Survey Map GOQ-1655.

Snvder. A, 2003, C atalogue of the mariue gastropod fanily
Fasc 1(>Lun(l . Academy of Natural Sciences of Phil: wWel-
phia. Special Publication 21: 1-431.

Sohl. NUF. 1964, Neogastropoda, Opisthobranchia and Basom-
matophora from the Riplev. Owl Creek, and Prairie Bluff
fonmations. U S, Geological Survey Professional Paper
331-B:vi+ 1344,

Squires. Ro L. 1957, Eocene molluscan paleontology ol the
Whitaker Peak arca. Los Angeles and Ventura counties,

California. Natwral History Musenm of Los Angeles
County, Contributions in Science 388: 1-93
Squires. R L. 1997, Taxonomy and distribntion of the buceind
gastropod buz(/zl/\phm"u\ from nppermost Cretaceons
and Lower Cenozoic marine strata ol the Pacific slope of
North America. Journal of Paleontology T1: S47-561.

Squires, Ko Lo and L. R Sanl. 1993, A new species of Otostonia
(Gastropoda: Neritidae) from near the Cretaceous/
Tertianv boundary at l)1p Creek, Lake Nacihmiento, Cali-
fornia. The Veliger 36; 239-26.1,

Stephenson, L. WL 1923, The Cretaceons formations of North
Carolina. North Carolina Geological and Economic Sur-
vev 3: 1-604

Stephenson. L. W 1941 The larger invertebrate fossils of the
Navarro Group ol Texas (exclnsive of corals and crmsta-
ceans and exclusive of the fanna of the Escondido Forma-
tion). The University of Texas Publication 4101: 1-640.

Stewart. R B. 1926 [1927]. Gabb's California fossil type gas-
tropods. Proceedings of the Academy of Natural Sciences
of Philadelphia 75 (tor 1926): 257447,

Stilwell. J. DAL T Zinsmeister, and AL 2. Oleinik. 2004, Early
Paleocene mollusks of Antarctica: systematics, paleoccol-
ogv and paleohiogeographic significance. Bulletins of
American Paleontology 367: 1-59.

Swainson. W. 1540. A Treatise on Malacology: or the Natural
Classification of Shells and Shell-fish. Jondon 419 pp.

Taliferro N L. 1944, Cretaceous and Paleocene of Santa Lucia

Range. California. Bulletin of the American Association ol

Petroleum Geologists 25(4): 449-321.

Thiele. . 1929. Tlandbuch der systematischen Weichtierkunde.
Gustav Fischer. Jena. Vol 1, pt. 1: 1-376. [English trans-
lation: R. Bieler and P. M. Mikkelsen (eds.). 1992, Wash-
ington. D.C.: Sinithsonian Institution and "[]w National
Science l-’oundatmu pt. 1o xiii + 626 pp.].

Wade, B. 1916. New genera and species of Gastropoda [rom
the Upper Cretaceous. Proceedings of the Philadelphia
Academy of Natural Sciences 6S: 455471,

Wade, B. 1917, New and little known Gastropoda from the
Upper Cretaceous of Tennessee. Praceedings of the Phila-
delphia Academy of Natural Sciences 69: 250-304.

Wade. B. 1926. The fauna of the Ripley Formation on Coon
Creek. Tennessee. U.S. Geological Sunvey Professional
Paper 137: 1-272. ‘

Waring. C. A, 1917, Stratigraphic and faunal relations of the
Martinez to the Chico and Tejon of southem California.

Proceedings of the California Academy of Sciences. Series
4, 7(4): 41-124.

Wenz, W 1935-1094L Gastropoda. Teil 1. Allgemeiner Teil
wnd Prosobranchia. fn: O. 11 Schindewolt (ed ), Hand-
buch de Paliiozoologic, Band 6. Berlin: Gebriider Born-
tracger, pp. 1-1639. [Reprinted 1960-1961 1.

Wriglev, A, G 1927, Notes on English Eocene Mull\i.\m with
descriptions of new species. 11 The Fusinidae. Proceed-
mgs of the Malacological Society of London 17(5-6): 216
249,

Zinsmeister, W, ] 1974 Paleocene biostratigraphy of the Simi
IThils, Ventnra County, California. University of California,
Riverside, nnpuh]].\h( d Ph.D. dissertation, i + 236 pp.

Zinsmeister W, | 19834, Late Paleocene (“Martinez Provincial
Stage”) mollnscan fanna from the Simi Hills, Ventura
Connty. California. Tn: R L. Squives and NL V. Filewicz
(eds.). Cenozoic Geology of the Siim Valley Area, South-
ern thfomm Pacific Svctmn SEPM Fall Field Trip Vol-
e and Guidebook, Book 35: pp. 61-70.

Zinsmeister, W[ 1983b. New late Paleocene molluses from
the Simi Hills, Ventura Connty, California. Journal of Pa-
leontology 57(6): 1252-1303.

APPENDINX

LOCALITIES CITED

Localities are LACMIP, unless otherwise noted. All
auadrangle maps listed below are U.S. Geological Survey
maps.

CAS 6190. [= LSJU 4]. Exact location nnknown, see Waring
(1917: fig. 3) for geneval location: Calabasas Quddmnqlv
7.5 minute, 1952, p]l()t(ne\lw(] 1967). north side of Cala-
husas Simi 1ills, Ventura Connty, muthem California.
Coll.: C. A Waring, summer 1910.

21579, Limey and sandy shale in canvon bottom. south side of
East Fork Fish Canvon, 1138 m east and 1630 1 south of
northwest cormer of Warm Springs Momntain Quadrangle
(7.5 minnte, 1958), Los Angeles County. southern Califor-
nia. Lower Paleacene (Danian). San Francisquito Forma-
tion (lower part). Coll: RW. Webh and E. 11 Quayle,
June 5. 1941

21580, Coneretionany shale i canvon wall abont 9 m above
stream bed, sonth side of East Fork of Fish Canyon, 1160
m cast and 1463 m south of northwest comer of Warm
Springs Mountain Quadrangle (7.5 minute, 1955), Los An-
geles County, sonthern California. Lower Paleocene (Da-
nian). San l‘umclsqult() Formation (lower part). C ol
R W, Webh and E. I Quavle, June 5. 1941

215SS. Concretions in shale along elongate ridge crest. south
side of Wann Springs Canyon, 1463 m north and 792 m
west of Warm Springs Moumntain, Warm Springs Mountain
Quadrangle (7.5 minnte, 1938). Los Angeles County,
sonthern California. Lower Paleocene (Danian). San
Francisquito Formation (lower part). Coll.: R W, Webb
and E.H. Quavle, Jane 16, 1941

2233(). Beds cropping out on nose of spur on northwest side of
Meier Canyon, approximately 183 m north of second "n”
in Meier Canvon, Calabasas Quadrangle (7.5 minute,

1952, phot(m*nsed 1967,‘, south side of Simi Vallev, Simi
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Hills, Ventura County. southern California. Middle Pale-
ocene (Selandian). Santa Susana Formation (lower part).
Coll: W. P. Popenoe, April 3, 1946.

2268S. Near summit of Simi Hills, 61 m southeast of hill 2150,
on ridge trending ahmost due south of hill 2151, 1753 m
east and 3079 m south of northwest corner of Calabasas
Quadrangle (7.5 minute, 1952, photorevised 1967), Ven-
tura County, southern California. Santa Susana Formation
(lower part). Middle Paleocene (Selandian). Coll: J. I
Fantozzi, circa June, 1951.

26525. Approximately 232 m elevation, poorly sorted conglom-
eratic sandstone exposed on east side of Dip Creek, south
side of Lake Nacimiento, 427 m south and 61 m west of
northeast comer of section 30, T. 25 S, R. 10 E, Linwe
Mountain Quadrangle (7.5 minute, 1945). San Luis

Obispo County, west-central California. Upper Creta-
ceous (uppernmst Muaastrichtian). El Piojo Formation.
Coll.: R. B. Saul and L. R. Saul. December 31, 1977.

26527, Approximately 225 m elevation, south side of Lake
Nacimiento, poorly sorted conglomeratic sandstone on
east side of narrows of Dip Creek, 777 m south and 304 m
west ol northeast corner of section 30, T. 25 S, R. 10 E,
Lime Monntain Quadrangle (7.5 minute, 194S), San Luis
Obispo County, west-central California. Upper Creta-
ceous (uppermost Maastrichtian). El Piojo Formation.
Coll.: R. B. Saul and L. R. Saul, December 31, 1977.

PU 1334 Float material {rom eastern part of Cajiloa Creek on
northwestern slope of Mesa San Carlos, Baja California,
Mexico, Middle Paleocene (Selandian). Sepultura Forma-
tion. Coll.: L. M. Paredes-Mejia. circa 1957.




